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(54) NEW OPTICALLY ACTIVE COMPOUND 

(57)Abstract: 

NEW MATERIAL:The compound of formula I (R1 is 6- 
18C alkyl or alkoxy; A is group of formula II or formula III 
(the group of formula IV is nitrogen containing 
heteroaromatic group); n is 0 or 1; m is 0 or 1; R2 is 1- 
1 2C alkyl; ^represents asymmetric C). 
EXAMPLE: 5-(4-Hexylphenyl)-2-pyridinecarboxylic acid 
(R)-4-[1 -(methoxycarbonyl) ethoxycarbonyl]phenyl 
ester. 

USE: An electro-optical element. It has excellent 
physical and chemical stability, gives a ferroelectric 
liquid crystal as it is or as a mixture with other 
compound, has low temperature range of chiral smectic 
C phase and exhibits quick response. 
PREPARATION: The compound of formula I can be 
produced by esterifying an optically active phenol 
compound of formula V with a carboxylic acid of formula 
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Kf ">fl/**->7*i^) - 2 - f ij >• * *, * 
1 5 3. 4 -6 ( 0. 4 Ohio!) *? K . N - i? / * 

/U - 4 - 7 § J fc? >J y 4. 9 ag ( 0. 0 4 a no 1 ) is 

^ k *: . Z (Dfe&W] is ? o *n * •> a — # 
*C § K 9 0. 8 Kg (0. 4 4 mol ) £ Aft. 2 5 t 7 

i 8 n rasiei** A:. 

fr£3mffM* ■>£ 0 5 $6ftBf7kiS*T© 

Ifo/c. stiff *r«?$2H£ 

Bfft$3 2 8. 9 »g ( 0. 0 4 9 amol ) £ # . iR*«. 
ffl^fc5 - (4 - Ff->Jl/i^ >7x-/V) - 2 

-e^y**#yj|ii|fcti 2 %-c& o 

'H-NMR CDC£ , [pp.] 
0.88(3H.O . 1.18 ~1.42<16B.») , 1.48(2R.«). 
1.64C3H.d) . 1.83(28..) . 3.79(3H.s) , 4.03 

2 5 



S77^3K, ( -T ) T»fc (R)- 4 - V is >U* 
*->3?JBL#K-i- (y h * •> * ;u*-A<) x * 
/i/3. I 4 g ( 1 0. 0 o«oi ) fc<k 5 %Pd* — # y 
0. 5 g &<fctfgt& 20 .£^A*i, tK«5?BSvT 
2 5 'C t 5 *$na&&3«fc. 

£ L /c . *> »J * V ^ * 5 «t ^ n ^77^- 
(*$& t^oo*;bA)K:J:^ @ ft«3 1. 8 0 g 

•H-NMR CDC S. a 6 f PP n] 

l.63(3B.d) . 3.78(3H.s) . 5.30(lB.q) . 6.80 
(2B.d) , 7.90(2B,d) 

I R HaC£ (en') 

3380 . 3030 . 2990 , 2950 . 1760 , 1715 . 

1610 . 1595 , 1515 . 1450 . 1270 . 850 . 
815 , 775 . 700 

5 0 b£ %m.~7 =7 s\ n tc ( a ) T^/:(R)-4 - 
fc. Ka + 4 >SSSK- 1 — (> h * > * 71/ :K- ;b) 

2 4 



(211. t) . 5.36 UB.q) . 7.05(211, d) . 7.39(211.4), 
7.61(2H.d) . 8.05(lH.dd) . 8.19(2H.d) . 8.31 
(lH.d) . 9.03(lB,d) 

1 R K B r disk (cm- ' ) 

2980 , 2850 , 2800 . 1740 . 1710 , 1595 , 
1260 . 1070 . 825 . 775 . 755 . 730 . 710 . 
680 

ffi^iSK ( -c ) D S C8SJ£ 
Cry ^ - S c * ^ ^ S * ^ ^ ! so 

« s. tie i s « 

2 . 

2 - { A - V t is * > 7 - /U .) - 5 - f 

'J*>"y*;u#y»-(ii)-4- ( l - ( ^ r * •> * 
/i^ iK ^ ;u ) x ^ 4 7x-;n^f 

50 ia£77^3{:$ft^l© (a) T» 
fc(B)-4-kKD*->$SSS(-l - (> h * ♦> 
* jjr ^. ) i?-;t9 8.7ig ( 0. 4 4 b«o I ) 4f J; 

2 - (4 - K r *> ^ t * > 7 x - /i/) - 5 - f 

2 6 
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4$Bfl¥ 2-288862(8) 



'J $ •>* V fi to& y m 1 4 a 0 ng ( 0. 4 0 nnol) # 
«fc N, N- > * JU- 4 ~ 7 * J t* V * ^ 4. 9 m 6 
( 0. 0 4 0 nnol ) *>J:tfffl<b^ f-l^ ^ 5 » £ £ A 

a ~. * •> JU i> — * & 4 $ K 9 a 8 >g ( a 4 4 »nol ) 
tAn, 2 5 t T 1 8 fcPelKlfc 

»*3®(tt^ ■ £ © 5 %&ge*i$?fcT © 

8fc&£3@iT<^ Htf5 ■ £ ©TkT ©ifc#£ 3 13 

£ *> a 1 4 1. 6 mg ( 0. 2 5 mnol ) £ ft « 

ifcSUi. ffiWc 2 - (4-Kf>/l'*+>7*- 
nO - 5 - * U $ y * xKStft 6 I %T 

'H-NMR CDC£ a Ipp»] 
0.88(3H,t) . 1.20 -1.45(l6H,n) , 1 . 52 <2H . ») . 
1.65(3H,d) , 1.83(2H,») . 3.79(3H,s) , 4. OB 
(2H.t) . 5.37 (lH.q) , 7.03(2H,d) . 7.37<2H.d), 



8.20(2H.d) . 8.52(2H,d) , 9.41(2fi,s) 
I R K B r disk (<»"' 1 

3000-2750 . 1750 . 1720 , 1610 . 1580 
1430 , 1270 . 1095 . 855 . 800 , 770 
fflfc^SK CO) DSCfcJE 



Cry 



i i « 

V »9 



Sc* 



I 4 t. 

TTT" 



2 - (4-Kr'>^**'>7*-^) - 5 - f 
M->*^*^*^K-(t-4- CI- ( x h * •> 
A JW ** ~ ;U ) I^*>M**-^) 7 x - * X * 

HfifcffllK*?^T. (4) TOOO-JLII* fr* 
©ft*?4 C (S)-H®f x-7-;u£teffl LT> f£Sfc0U 
© (<< ) £|5]«&K3SfifeL.T. (S)- 4 y Vto* 

1 - (iHi'^*-^) x ^ 
;u£ftfc, |R$»7 9%T&ofc. 

'H-NMR CDC£ , ff IppoJ 
1.26C3H.I) . 1.60(3H,d) , 4.21(2H,q) . 5.11 



2 7 



2 8 



(2H,s) , 5. 26(111, q) . 6.96(2H,d) , 7.37 (5H. ■) . 
8.01 (2H.d) 

I R K B r disk ifcSfc (cm* 1 ) 

3050 — 2850 , 1740 , 1705 . 1590 . 1495 , 

1250 . 1205 , 1090 , 850 , 830 , 760 . 725 . 
685 . 650 

ft h nfc (s>- 4 + - 1 

- ( x h * > * to ** ~ to ) x ;u 1 0 tnroo I * \tL m 
U, Hftfll 1 © (P) ^EmKHSfcLT. (S)- 
4 - k k o * >3?&SK- l - (x h + 

•H-NMR CDC Z i 6 Ippa) 
1.30(3H,t) . 1.62<3H.d) , 4.23(2H.q) . 5.29 
(lH.q) . 6. 82(28, d) ,7.93(2H.d) 

I R NaC£ (c«" 1 

3380 , 2990 . 2950 . 1750 , 1740 . 1720 , 
1610 . 1595 . 1515 . 1275 . 1220 , 850 , 
815 . 770 , 750 ,700 

ft £*X*:(S)- 4 - b K o * - 1 — 

(X h+->^^>K^^) X ;i> 0. 4 4 mmo 1 * f$ ffl 

2 9 



( 4 - K T > to it * •> 7 * - ) - 5 - t* U ^ 
y * y fig - (S) - 4 - ( 1 - ( x h + •> * ;u ** 
;i/ ) x h * •> * ^ *K — ;u ] 7 * — ^ x ^ -5- ;u ^ 
ft tz . iR ^ s ffl l> 2 - (4-Kf'->/^-+'> 
7 * ;u ) — 5 — $ v/ y A ySlS^f 
6 9 % T $» -3 , 

•H-NMR CDC£ 3 6 fppm) 
0.88(3H,t) , 1.20 -1.45(198, m) , 1.52(2H,»). 
1.65(3H.d) , 1.83<2H.«) , 4.06 (2H, t) , 
4.25 (2H.q) . 5.34(lH.q) , 7.03(2H,d). 7.36 
(2H.d) , 8.20(2H.d) , 8.52(2H.d) , 9.41 (2H,s) 

I R K B r disk Ccb"' ) 

3000-2750 . 1755 . 1715 , 1600 , 1570 . 
1425 . 1380 . 1250 , 1200 , 865 , 840 , 
790 . 760 . 750 

ffltr&S£ CO DSCifiUS 



3 0 
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^BS^F 2-288862(9) 



ii» in i a s 

Cry =: a S c * ^ - S * v S I so 

I • • 13 1 II* 

2 - (4 - Kf>/^4-'>7x-^) ~ 5 - f 
'J * is v i3 )U *' y ft - (IS - 4 - ( 1 - ( -f v "7* d 
* * ♦> * ;U *' ^ ;b ) X h * •> a ;U ^ ;u ) "7 ^ ^ 

;u x x 

$601 1 © (>f ) ilttJC^lt, (S)-4 

/I/ * * > & J& §K - 1 - ( 4 V 7* o # * * ^ 
#.=.*,) x * /u £ » fc . «R sp tt 4 8 % T *: . 

' H - N M R CDC £ , 6* (ppa] 
1.22(3B,d) . 1. 25(31. d) . 1.60(3H,d) . 5.06 
(lB.m) . 5.11(2B.s) . 5.27(IH.q) , 6.97(2H,d), 
7.37(5H,») . 8.01(2H.d) 

I R NaC£ (« •) 

3050 — 2850. 1760 . 1720 , 1610 . 1510 , 1455 . 
1330 . 1260 . 1120 . 855 . 780 . 745 ,705 
® btitt (S). 4 --;yv/';i/^*'>5jafg[- i 

3 1 



- ( -f V T a *K * i/ * ju * ; ~ fU ) x 3- 71/ 1 0 n«o I 

1 © (a) t^ttStC^iSgU-c. 
(S)-4 — t K a * ->$fi§S- 1 — ( H V r ° * 
* /btf-nO xf-/u£f$fc. K9Stt8 1%T 

1 H - N M R CDC £ a * [ppa] 
1.23(38, d) , 1.26(3H.d) . l.60(3B.d) . 5.07 
(1H.«) . 5.22(lH.q) , 6.75(2B,d) ,7.87(2B.d) 

1 R K B r disk j&R (cb- 1 ) 
3380 . 3030 . 2950 , 1760 . 1700 . 1600 . 
1580 . 1505 . 1450 . 1380 . 1265 . 1230 . 
1085 , 840 . 765 . 750 . 685 

f3 £ *Lfc (S) - 4 - b Ko+i/SSfK- 1 ~ 
( V 7* o # * * ^ rt/ ) x ^ /u 0. 4 4«bo1 

2 - (4 - Kf •>/Ut+'>7*ifl') -5 -f'j 
5 >- V * )\, # y & - (S) - 4 - ( 1 - ( -f v r a 
* -> * # — ) x h + -> * /u J=. 7U ) -7 ^ — /u 
iXffl/«»fc f "R^ttx fflt^c2 - (4 - Kf 
■> /u* * :> 7 i a ) - 5 - t* ij $ s? ^ * JU * y 

3 2 



BS&m-C 6 4 /c. 

1 H — N M R CDC £ , 6 [ppa] 
0.88(3H,t) , 1.20 ~2.00<29H.«) , 1.63(3H.d), 
4.03 (2H.t) , 5.07(lH.o) , 5.25UB.q) , 6.97 
(2H,d) , 7.30(2H.d) , 8.13(2H.d). 8.47(2B,d) , 
9.33(2H.s) 

i R KBr disk ttft (ca" ) 
3000 — 2750. 1750 . 1720 . 1605 , 1575 . 1500 . 
1430 , 1250 . 1205 . 1155 , 1085 . 1015 . 870 
840 . 795 .765 . 750 

( 'C ) DSC 



Cry 



1 SO 



2 - (4 - K r ^ ^ t + •> y ^- iis) - 5 - e 
5 *j y * ju * v & - (b) . 4 - ( i - (> h + ^ * 

5 0 «n£nJ277^3{C^fe^io (a) 



ii ;u ^ ju ) if ;U8 6. 3 as ( 0. 3 9 m»o I ) 4s 

2 - (4 - K x ■> ^ ^ + •> 7 j. - ^ ) - 5 - f 
7f"y*/U*'yKl 34.6o8 (0.3 Sniaol) *> «fc 

( 0. 0 3 5 mmo\ ) *? <t Jg {fc > U > 5 ■ £ £ A 
*U 2 5 *C < A, Lfc. d ©fg^fe £ * 
o^4->;u*-*"i;>( $ K 7 9. 4 -g ( 0. 3 9 no l ) 
£A*l. 2 5*CTlBB#| , B , JRlO<*-l!:fc. 

SI£»T^. 5 m£©7K-e®2fc 

j*^3@jfV>. a £ d> 5 % St fig * ?8 ?fc T* © 

tife^*3@fi-V^ ?Stf5 n £ ©TkT 3 0 

;i/*7J»^ av F^5 7-(- ( iS ffl : a a * ;u 

tCcfc*5S^«32 7. 6 -b ( 0. 0 4 7 «»ol) ^f^Ai. 
iR ^ tt > ffl Ir* 2 - (4 - Kf->^t*->7*- 
;u ) — 5 - f 7 «>* y * ;u ** y K S $ "C 1 3 % T 

1 H — N M R CDC £ , 6 IppaJ 



3 3 



3 4 
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2-288862(10) 



0.88(311, t) . 1.20 ~- 1.40(1811, n) . 1.49(3H.n>), 
1.65 (3H,d) . 1.83C2H.*) , 3.79(3H,s) . 4.05 
(2H,t) , 5.36(lH.q) .7.06<2B,d). 7.40(2H.d), 
8.13(2H,d) . 8.21(2H.d) , 9.16(lH.s) . 9.41 
(lH.s) 

1 R K B r disk (c.- 1 ) 

3070 . 2930 , 2860 , 1755 . 1736 . 1608 .1270. 
1185 . 1095 . 895 . 840 , 800 ,760 

MS FABfc m/e (ta*JS£J&) 
591(40. WH • ). 590(10 . H * ). 487 (10) . 367 (100) 

10 6 111 IS! IS1 

Cry y. 5s Sc* ^ - S. ^ £ Ch ^ — — Iso 

1 1 it* i 9 « I * * 

m«5W6. 

2 - ( 4 — Kf->^**->7x - 5 - b* 
^ '>'y*/i/**yfii(-(s)-4 - ( l (x v *> 
K^-jv) iK'i'*'^-^) 7jL.=./t/xx^/l/ 

Hlfeffl 3 C*?^Tx (a) £Pltt&fc: 

3 5 



1 — ( x h * > i* & # - A* ) if ^0.3 9mifll$ 

2 _ (4 — Kf '>^* + ">7i-^) - 5 - f 5 

s; y * a*# yK-<s) - 4 - ( 1 - ( x h * ♦> * ;u 
# ^ n* ) x r * •> * ;w sK - ;i> ) "7 * - A/ x * -r a* 
£1$*:. iR^ttx ffi^fc 2 - (4-Kf->^** 

3 0%t&^/:. 

'H-NMR CDC & a 5 Ipp«] 
0.88(3H.t) , 1.20 ~1.40(19B.o) , 1.49(2H.a), 
1.65 (3H,d) , 1.82(2H,o) . 4.06(2H,t) . 4.25 
(2H,q) . 5.34(lH.q) . 7.06(2H,d), 7.40(2H,d) , 
8.13(2H,d) . 8.21(2H.d) , 9.l6(lH,s) , 9.41 
(lH.s) 

I R K B r disk (00"' ) 

3070 . 2930 . 2860 . 1765 , 1755 . 1733 , 
1610 . 1510 , 1470 . 1270 . 1190 . 1100 , 
895 , 840 . 800 . 755 

MS FAB& m/e (ffl*4&&) 
605(60. MB* ) . 604(20 . M * ) • 487 (15) . 

3 6 



367 (100) 



re ) 



D S C«5£ 



108 1IO » *• „ 

Cry ^=^X 3 ^=^Sc* ;==^ S„ 



Iso 



2 - (4 - MJf->^7x^^) - 5- t'r>' 
y * ;u y & - (R) * 4 - ( 1 - (> h * * * A* * 

;u ) x h * *> * A/ ** ~ A> ) 7xiJH^f * 

HJfcffll l Kfc^T. (a) H©2 - (4-Kt* 
> rt/ * * *> 7 ^ ~ A- ) - 5- ^7^y*A/sKyfift 
© ft *> K 2 - (4 — V "J f •> ;u 7 x - /l^ ) - 5 

(^) *h»c*»lt. 2 - (4-mjt->^ 
7 x - A/) - 5 - f 7 •>* y * a* * 2/ est - (R) - 4 - 
c ! _ ( h * # ;t"-K - 't' ) iK'>*^*- 

- (4- MJf'>^7x^^) - 5 - b* 7 f y* 
•H-NMR CDC £ 1 o* (ppn) 



0.88(3H.t) , 1.20 — 1. 45(2011. •) , 1. 65(311. d), 
1.65(2H,«) . 2.7K2H.O . 3.79(311, s) , 5.37 
(lfl.q) , 7.39(2H,d) , 7.40(2H,d). 8.07(2H,d) , 
8.21(2H,d) , 9. 21(18. s) , 9. 46(11. s) 

1 R K B r disk (en" ) 

3080 . 2930 . 2860 . 1750 , 1720 , 1605 , 
1525 . 1510 . 1475 . 1420 , 1275 . 1170 , 
1110 , 835 , 795 . 770 . 720 . 695 

MS FABffi m/e (ffiW^St) 
589(75. HIT ) . 588(10 . H * ) . 485(40) , 
365(100) 

ffltc&ffl£ CO DSC9JS 



Cry ^= 



*4 



:Sc* 



Iso 



2 - (4 - Kf'>J^*^7x^Jl/) - 5 - b* 

7 >* y * ^ y ® - (R) - 4 - ( ( 2 - > h * > ii 

jv#^j\,-i-/3-ji,) x h * ♦> * ^ ~ ) y 
* /i/ x * -r- 



3 7 



3 8 
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M ) (R) 4 - v * ( 2 - 

> h * > ;u *- jwu - i - > 3- /u ) a?- n, 

2 0 0 i£AK77X3C4 

6. 8 5 g ( 3 0l 0 bboI ) <£lf (R) - 3 — 
b K d * 9 0 s ( 3 a 0 bbo 1 ) i? 

( a 0 «aol ) H J; Jg -ft ^ U- y 7 5 a £ $ AHx 

* •> ;u * - ** V 4 % K 6. 8 I g < 3 a 0 »ol ) * 
An. 2 5 1CT 2 0 B#ri3Kl&<* 

ifcfr^SEMft^&tCSO a £ © 5 

3 Elff^> IStf 5 0 a £ ©TkT <Z>ifc** 

a*;i/iO Bttfel. 9 4 g (a 9 -ol ) £ 

'H-NMR CDC £ 3 6 (ppa) 
1.37(3H.d) . 2.67(2H,b) , 3.60(3H.s) , 5.03 

3 9 



1. 43(311. d) , 2.65(lB,dd) , 2.80(lH,dd) , 
3. 69(311. s> . 5.50(lH,a) . 6.85(2H.d) . 7.88 
<2H.d) 

F R NaC£ *«(«-•] 

3380 , 3040 . 3000 , 2960 . 1740 . 1720 , 
1610 . 1595 . 1515 . 1440 . 1280 . 1010 . 
930 . 850 . 775 . 700 

50 ■ £ fife? =7 * n iz 2 - ( 4 - h'y* >JU± 
* > -7 3. - JU ) - 5 - tf 7 y * JU sK y §St 126 . 9 
ag ( a 3 3 rio I ) £ £ it * it - ju 4 3 1. 9 »g 
( 3. 6 3 mool) ^ AH. 2 KfrlBJSifcU*:. 

x - -r 2 » £ £ tr »J y 7 8. 3 Bg ( a 9 9 ••ol ) 

( 2 - > h * -> Jb ju& — n*—!— x ;u 
8 6. 5 ag ( 0. 3 6 Baol ) $A*l, 2 5 t t 1 9 !f 

SJS»7ft, Sffc^^u^i 0 iUA*i, 
2 5 «2 2 @|f W ftK25 b £ 

4 I 



2-288862(11) 

(2H.s) , S.42(lH.n) , 6.90(2H.d) . 7.30(5H t s), 
7.87(2H.d) 

I R NaC£ (en-' ) 

3080 . 3040 . 2990 . 2950 . 1740 , 1715 . 
1610 , 1585 , 1515 , 1460 . 1255 . 1170 , 
915 . 850 . 770 , 740 . 700 
(a) (B)-4-tKa^$ fl §g- (2 - / h 
* > * */ # — )V - i - / * )V) 

m 

**{8te;*Xfc.^Uy H£fl§*.*: 1 0 0 b£ *L 
1S.y 5 X n (>f)Tf3rt:(R)-4--<V^ 

* 3? J& #Bf - (2-^ l-*:>;*/i/#^/u-i- 
/fM xf»1.94g ( 5. 9 mo) ) is <fc 5 % 
Pd*-tf ^0. 3 g*?«fctfgfc& 12 b£ £a*i. 7K 
^SfflaT2 5 tT5lf|BlSK$*fc. 

(t$M.t ^on*Ji/i) afltjftl. 0 5 g 

( 4. 6 aao! ) *f#fc. iK^ 7 8 % T . 
'H-NMR CDC £ a (p pre J 

4 0 

© 0. 5 tSmiZm-Z (D&cfrZ 2 lej It $^K25 
a£ (DO. 5 &7£fr8Ut7- 
« 2 El ft -? ft: • * © &x Itf2 5 ■£O*"C0^ 

* * \s s / J 3- - r^-20/1) 

«3 3 7. 6 ag ( 0. 0 6 2 mnol ) £ ft* # iR J$ tt . ffl 
t> 2 - ( 4 — Kfv/^t+i/?*-^) - 5 - 

e ^ ^ * ;u * v KSm n l ft. 

•H-NMR CDC & 9 6 [ppn) 
0.83(311.0 , 1.27(16H,«) , 1.46(5B,a). 1.84 
(2H,o) , 2.66(m.dd) . 2.82(lH.dd) , 3.70 
(3H.5) , 4.06 (2H.O . 5. 53(111. m) , 7.06 
(2H.d). 7.37(2B.d) . 8.12(2H,d) . 8. 13(28. d). 
9.16 (lH.s) . 9.4K1H.S) 

1 R K B r disk i&m (ca- ' ) 
3100 , 2950 . 2880 . 1760 , 1740 . 1720 . 
1615 . 1590 . 1570 . 1530 . 1510 . 1480 . 
1280 , 1170 . 1100 . 890 , 850 , 805 . 780 . 

4 2 



—839— 



2-288862(12) 



760 . 725 , 695 , 660 , 635 

MS FABffe m/e («**&&) 
605(80, MB * ) . 604(20 » M* ) , 487(25) . 
367(100) 

in i « * 

Cry Sc* ~ : Iso 

X. 

Htfcffl 9 . 

2 - ( 4 - Kt + «>7x^-;u) - 5 - t' 

5 X y * ivtf y&l- (*)- A - ( ( 2 - x I* * •> ;& 
;i/ *• ;u - i - / =f- ju ) x e * £/ ;u * - ;p ) 7 

fife 01 8 tC *?U*T> (OT<D(B).3-U'd 
* *A/©tt*> *) Kl (R)- 3 - t Kn + «>S 

Kxf/^IUfflLT, H$S0d8<2> (>f) <t^i*K 

4 3 



•H-NMR CDC £ , <? (pp»l 

1.23(3H.t) , i.45(3K,d) , 2.70(2H,«) . 4.13 
(2H.q) , 5.13(2H.s) , 5.50(lH,n>) . 6. 97(211. d), 
7.43(5H,s) . 7.97(2H.d) 

I R K B r disk (cm* ' 3 

3080 , 3040 , 2990 . 2950 . 1740 . 1715 . 
1610 . 1580 , 1510 . 1255 , 920 , 850 , 
770 , 740 . 700 

MS FASife m/e (ffi**Bil£) 
343(40 , MH • ) . 342(15 ) . 211(100) 

( 2 - x h * *> * fl* # - 1 - * * ) X ^ H/ 
&6iiot«iIL7> (a) £|5IH&K 

IJiLt, (B)-4 - k Ka + v/$JlfK- ( 2 - 
x h * > -h ju # ~ /u - 1 - > *■ ;u ) if- /i/ € t# - 
iR^tt7 1 % T $> -3 „ 

'H-NMR CDC £ , [ppm] 

1.21(3H,t) . 1.42(2H.d) . 2.67(2H.m) . 4.13 
(2H,q) , 5.48(1H,.) . 6.83(2H.d).7.90(2H,d) 
I R NaC£ ?ft33t Ccn-' ) 

4 4 



3370 . 3050 , 3000 . 2950 . 1740 , 1715 , 
1610 . 1595 . 1520 , 1280 .1170 . 1100 . 
855 . 775 . 700 

ft htitzW- 4 - f K a * ( 2 - 

x l-* •> i - y^;i/) x n/ o. 3 6 

■«ol£f*EUT. H*fcffl8© iMm^Hflg 
l/T, 2 - ( 4 - K f > * * 7 .x. ^ /l* ) - 5 
- * ^ >* ^ # il/ ** V B - (») - 4 - ( ( 2 - X r + 
£/ i) *' 71/ - I - / 3- )U ) x h * > -h )V *' JU ) 
7x-;i/X7.^/i/*»fc. I^fc2- 
(4 - Kf ->^t + ->7 x^JH - 5 - ^ v *^ V 
*;u*yffiSKI-e2 2 %T& ^ fc. 

'H-NMR CDC £ , 0 (ppm) 

0.88(3H,t) . 1.20 ~1.45(19H,ii) , 1.45—1.60 
(5H,») , 1.83(211. b) . 2.65(lH,dd) , 2.80 
(lH.dd) , 4.06(2H.t) . 4.15(2H.q) . 5.54 
(lH.cn) , 7.06(2H.d) , 7.37(2H,d) , 8.12(2H.d), 
8. 14(211, d) . 9.16(lH.s) . 9. 41(11, a) 

I R K B r disk St& (cm- 1 ) 

3100 . 3070 . 2920 . 2850 . 1750 , 1735 . 

4 5 



1710 , 1605 . 1580 . 1560 , 1520 . 1470 , 
1270 . 1165 . 1090 . 920 . 885 . 840 . 795 . 
775 . 755 . 720 . 690 

MS E I m m/ e (ffl**&&) 
618(10 , H* ) , 367(100) 

tBfc&iSSE CO DSCit 

10 3 I * t IK 

Cry „ Sc* ^ S. ^ Iso 

9 0 110 13 7 

nmot i o. 

2 - ( 4 - r V 7 •> & 7 * - IV ) - 5 - f 7 

y*;i/*'yiSS-(R)-4- ( ( 2 - j* h * ■> * ;u 

71/ X X "T 

5 0 n£ ?Ll£7 7 X 3 tdltfeWI 8 CD ( a ) T f# 
fc(8).4-tKo + ^^jeiSSr- ( 2 - / V * •> 
* /u # ^ A/ - l - ^ f- ;u ) x ^ ;i/ 6 5. 5 «g ( 0. 28 
nnol) *; J;Cf 2 - ( 4 - I- »J ? >^y * - 
5-b , 5i J y*^*y»95.6« ( 0. 2 5 nno 1 ) 

*? cfc tfN. n- > -3 1 ;u - 4 - 7 $ J e i; s> y a. 1 

4 6 
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4#BB¥ 2-288862(13) 



( 0. 0 2 5 »ol) if<£ Tff&il* * \s > 2 0 - & £ 

AH. 25-c-e^<ti:A,Lfc. c: ©ig^ajic >' •> 
^D^+^iu*-#s;-< $ K5 6. 1 me (0.2 8 
aaol) £ A*L. 2 5 *C? 1 8 ^PflSi&S-ti-fc. 
KJotSTOK ®te£iS^L. I 0 a£©/kTgfc 

O^»*30ff^\ l&tf 1 0 « * ©*T ©ftfr.£ 

*uy/s?x*/i/x-^/b- 2 o/l ) 

1 7. 6 ag ( 0. 0 2 9 aaol) iR^tt. fflt^ 

'H-NMR CDC £ , (pp.) 

0.88(3H.t) , 1.20 -~1.45(20H.a) . 1.48 
(3R.d) . 1.64(2H.a) . 2.66(2H.dd) , 2.71 
(2H,t) , 2.82(2H.dd) . 3.69(3H.s) . 5.53 
(1H.a) . 7.39(2H.d) , 7.40(2H.d) , 8.07(2H,d), 
8.2i(2B.d) , 9.21C1H.*) , 9.46(lB,s) 

4 7 



IR KBr disk i£ & ( en " 1 ) 

3080 . 2960 . 2930 , 2860 . 1760 . 1740 . 
1720 . 1610 , 1580 . 1565 . 1510 . 1470 , 
1280 . 1095 . 930 , 890 , 840 . 795 . 780 . 
760 . 720 , 690 

602(10 . M- ) . 365(100) 




nmm i i . 

2- (4-K-5r*>iV**£/'7* — ) - 5 - t 7 i/ 
- (s) - 4 r- ( (2-> Y * is % n, & )\, 

(-f) (S)- 4 V^ju** ( 2 - > h 

— ii/- 2 - x^;u©55tt 
200 AK77^3t:4 — ;y-;^*4.> 

SJS#K7.9 9 g(35.0«aol) ig^fcf t^fl/ 
4 8 



3 2. 0 g ( 2 6 9mol) £ A *U 2 1$ HQ 3 ifc U /J: * 
£j£&i8*J©g<fc** Lit. 8® 
«9KU -^x f-yi/X — -r ^ 4 0 ■ £ <?: fcT V i/ ^ 3. 05 
g ( 3 8. 5 aaol ) i(S)-3-b Kn4y-2-> 
5-^7nt:*y8-yf;M.5 5g ( 3 8. 5 aaol) 

5 0 a£©7fcT©tfei*£lI5HT<^ifcfc:5 0 a £ 

© 2 «)g«£K7k?gia-c©tt^^ i mn 

50 .£ ©0. 5 h »; *> <L*mmTG> 

i @*t r> fc. *©&. ii?5o .£©*-? 

©ttrt>£ 1 fc. i*flET*r«8i3ai£|fc^U*: 

a KL<fc$ BA&SJ9. 92 e (30. 2 aaol) 

'H-NMR C0C£ . 6 {pp.] 

1.25(3H.d) , 2.90(1H..) , 3.68(3H.s) . 4.40 
(28. d) . 5.06(2H.s) . 6.92(2H.d) , 7.34(58..). 
7.88(2H,d) . 

I R NaC£ fc& (ca-') 

4 9 



3080 


. 3040 . 


2990 . 


2960 


. 2890 


. 1740 , 


1720 


. 1610 , 


1580 , 


1510 


. 1455 


. 1255 . 


1170 


. 1105 . 


1010 . 


910 , 


850 . 


820 , 770 


740 . 


700 











MS E I 2£ m/e (*8*4&Bn 
328(3 ,H* ) , 297(0. 5) . 211 (4) . 91 (100) 
(a ) < S )- 4 - k K a * *>3cJ&#g$- ( 2 h 
* > is )V sH ju - 2 — S 9- fU ) x ^ © 33 
it 

t'^u-^h^d^^ioo «£ ft 
JK 7 ? X 3 K . ( A ) T 19 tz (S) - 4 - V ^ * 
* > 3: J§1 # & - ( 2 - > h*i/*n^.if^;u-2- 
^ */u) x ^^9. 9 0 g ( 3 0. 0 ».ol) 5 

**#H$tlT 2 5 *C "£ 5 l$SIfil6 3f -ttfc, 

ft. is l ) * ¥ n* 1b ? J* $ u ~? y ? ^ •? A — 
( if a a * *,/./gfc&x 5/i) cjjijb 

ftftS. 5 4 g (2 3.3 iao I) ^f#fc. iR^ti7 8 
ft. 

5 0 
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* H - N M R CDC £ 3 6 [ppnl 

1.30(3H,d) . 2.97(lH,o) , 3.73(3H.s) , 4.43 
(2H.d) , 6.90(2H.d) ,7.87(2H.d) . 

I R MaC £ (en- 1 ) 

3380 . 3080 . 3040 . 2990 , 2960 , 1740 , 
1715 . 1610 , 1595 . 1515 . 1440 . 1280 . 
1220 . 990 . 940 . 910 , 855 .770 . 700 

MS E 1 ifc m/e (ffltt&K) 
238 (20, M* ) . 138(80) . 121(100) 

50 B £^E77X3K2 - (4-Kf 
* * *>7 - 5 - f 7 V V * VK126.9 

me (0. 3 3p«o1) 4 g ( 2 0 

col) *An. 2HpP B TSmL,/c. sis't*iS*i©s 
tt**^/u£i#ffi®:feL*:. &®83^ r^xy 
3 1 1 tf 'J 5? V 7 8. 3 i| ( 0. 9 9 -mol ) <t ( a ) 
-Cft fc <S> - 4 - t Ko + < 2 - > h 

* > * il/ ** ^ /I/ - 2 - / * ) X * 8 2. 6 «g 
( 0. 3 5 maiol) ^ A*t. 2 5 *C T 1 9 ^TSIRiCi* 

5 1 



mfct*T&. &4t/ ^^10 m£ £ A*-. 
2 5 m£ CD7kT?<Dft#* 2 [5Mt ^ & K 2 5 o> £ 
(Z> 0. 5 &52Ja&T<Z>ffi*!>£ 2 EHt *^25 

* 1 I§Hto ^OSt^ 2 5 »£ 

8>* 2 naif^*:. 

uy/S/x*-/i/X--r/u=2 0/ l) K «fc *) t& S3 

3 9. 6«.g ( 0. 0 6 Smnol) £ i# fc . HX^U*. ffl^ 
2 - (4 — Kr + x - - 5 - ^ 

5 5? y # ySS^T 2 0 KT-fcofc. 

'H-NMR CDC £ 3 * lpP») 

0.88(3H.O . 1.15 ~1.45<19H.i») , 1-49 
(2R..) , 1.83(2H.«) . 2.97(1H.«) . 3.74(3H.s). 
4.06<2H.t) , 4.48(2H,«) . 7. 06(211, d) . 7.38 
(2H,d) . 8.l2(2H.d) . 8. 12(211. d) . 9.16(lH.s). 
9.41(lH.s) 

|R KBr disk (en" 1 ) 

3070 , 2920 . 2860 , 1750 , 1730 . 1720 . 

5 2 



1610 . 1560 , 1520 . 1470 . 1280 . 920 , 885, 
840 . 820 . 800 , 775 , 760 . 720 . 690 . 630 

MS Eli m/e (*B**&&) 
604( 5 . H- ) . 367(60) . 121(100) 

fflfc£ia& CO DSCiM5£ 



nmw 12. ^ 
4 - ( 5 - f 7 *> & * y - 2 - -* ) -ft 

&#&-(R)-4 - C 1 - (J h*^*JP*A/u) 

50 »£ ^^-7 5 X 3 KHftW 1 © ( » > "C » 
fc(B).4-U'o*'>$Sl»-l - (> h*> 
* x*-/i/ 8 6. 3 «ig ( 0. 3 9 mnoi) 4? £ 

y: 4 _ ( 5 - |r •7' £< A/ t? "J ft 
1 2 8. 9«g ( 0. 3 5«»ol) **«fctfH.M-*> 
^ ;v _ 4 _ 7 ^ , tf i) V y 4. 3 «g ( 0. 0 3 5 m«ol) 
*J ictfE^ *■ U * 2 0 iUAH, 2 5tT^ 

5 3 



* i? A % K 7 9. 4 «g ( 0. 3 9 mmol) * A 2 5 
•C T 1 8 ^raStS^^^- 

*3@lt^>*«5 «£ © 5 %^SJ7kvSrST©«t 
3 HMt^. ■ £ 0*Tfl>fc»* 3 EMt 

/c;x^;i/x-7-^=2 0/ i) ui^ofssaL,. 
$ + ^ ^^SSJSK:«k») 9 0. 0 

fflg ( 0. 1 6»aoi) wm&^ m^tc 4 - 

4 5 %~Z*> o fc. 

'H-NMR CDC £ 3 * (pp«) 

0.88(3H.t) . 1.26 ~1.40(18H.ra) , 1.64 ~ 
1.70(5H.b) , 2.67(2H.t) . 3.79(3H.s) . 5.37 
(lH.q) . 7.36(2H.d) . 8.19(2H.d) . 8.32(2H.d). 
8.59(2H.d) , 8.69(2R.s) 

I R KBr disk (en' 1 ) 

3000- 2850 . 1735 . 1720 . 1605 . 1595 . 
1430 . 1270 . 1080 . 890 . 870 , 810 . 770 . 

5 4 
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«fBB¥ 2-288862(15) 



750 . 700 

MS B I ft m/ e 

574 ( 3 . K- ) .474 (30) . 35] (100) 
fife^SS Cc ) D S CfclJg 



Cry 



I so 



HifeCT 1 3 . 

4 - (5 - Ff'>;i/t'iJ ^ yy-2 - - 
££#»-($)- 4 - (1- (-(vrD<+^#* 
X ~ J\s) x h * > * ;u /u ) 7a^^x^t-;u 

l - vra**'>*;i/*'i^) x yi/ 0. 3 6 

-^S#fi8- (S)- 4 - (1- (^vro#+.>* 
JUtf^ji,) x h * •> * *' /P) *7 i — ;hxt 
^ * *: . JR^li. J8t,x*:4 - (5 — K f -> ;u f 
>; SS>:/-2--<it>) &&&&mm~C 4 1 



'H-NMR COC £ , <? (ppa) 

0.88(38.0 , 1.25 — I. 35(2411. •) . 1.62—1.70 
(5B..) . 2.66<2H.t) . 5.10(1H.«) . 5.29 
(lH.q) . 7.36(2H.d) . 8.l9(2H,d) . 8.32 
(2H.d) . 8.59(2H,d) . 8.69(2H.s) 

I R KB r disk (cb- ' ) 

3000- 2870 . 1740 . 1730 . 1605 . 1580 . 
1430 . 1280 . 1080 . 900 . 870 . 760 

MS FABft m/e («**&&) 
603(30 ,MH- ) , 471(20) . 351(100) 

00 d s cmm 



Cry' 



l so 



mmm i 4 . 

4 - (5 - Kf ->^^ »J 5 S?y - 2--f/i/) 
x h + ->*/u^fj./u) "7 i x x -r ;u 



5 5 



5 6 



<-f) <t ^«(C3I^ut. (s)- 4 - -< y Xju* * 
•>$StK - 1 - (rh + »>*/u#^;i/) x 
* if . $Ui 7 9 % ? £> -Wc . 

& £ ft (S) - 4 - ~* > *>* ^ * * :> ^ & § & - i 
~~ h * X^-;p^(4ifflUX> H 

IkM 1 o ( b ) tl^»i:||J6LT, (S) - 4 — t K 

° * *>sj&#er- i - crt*****^*) x 

*/t"£f$fc. iR^ti8 4%T* > -,y5:, 

•H-NMR CDC H , 5 ( ppB ] 

0.80-1.65(108..) . 4.18(28. t) . 5. 28(18. q). 
6.75 (2B.d) . 7.92(2H.d) . 

I R NaC£ fcgfe (c-'} 

3300 . 3000 —2900 . 1720 . 1605 . 1280 . 
1220 . 1170 . 850 . 780 

& b tltziS) - 4 * * ^SfitSl- 1 

- (7* V * > * /UK ^jx,) jl r n,£{&m CX ^ H 
ftfll 1 <Z> (/x) trnteiZMft LI, 4 - ( 5 - K 
x •> /l/ HT tj $£?V-2--fitO 5? » # & - (S) - 4 

- ( 1 - (/h + i/*n/**-;u) x h * > * n*tf 

5 7 



4 - (5 - Kf'V^f'J $-;y-2-^H - 3f 
^L#Kaim-Z? 6 9 

'H-NMR CDC £ , [pp B ] 

0.86-0.95(6B.o) . 1.26 -1.43(20B..) , 1.61 
-1. 70(78. -) . 2. 67(28. d) . 4.19(2H.«) . 5.34 
(lH.q) . 7.36(2H.d) . 8.19(2H.d) . 8. 32(28. d). 
8.59(2H.d) . 8.69(2H.s) 

I R K B r disk &@( ( can" • ) 

2980— 2860 . 1760 . 1740 . 1720 , 1610 , 
1590 . 1440 . 1260 . 1210 . 900 . 880 . 760 

MS E I ft m/e («**&&) 
616( 3 » M * ) , 471(10) . 351(100) 

»» » * III 

Cry , = Sc* ; S. . Iso 

» « • « i e ♦ 

i 5. 

-£J&3r6fc-(R)-4- ( ( 2 - x h * /u*^ 
5 8 
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)U _ j _ jt ; U ) x h * *> * fU ** J- /I/ ) 7 * - ^ 

x X -r /u 

Kfc^T. Hffiffll© (a) tltt 

_ ( 2 - x ;!/- 1 - y ^ ) X 3- 

T > 4 - (5 -■ h 'Jf*>^f'J *SJy-2--fAO 

-3c&#6£- (R)- 4 - ( ( 2 -X r * •>* 

/V - 1 - > 3" /V ) Xr**>#/t'#-fl') 7^-^ 

xx-r^*^*:. *l*tt. ffl^fcl" ( 6 - MJ 
3 9 % T $> o ^ . 

'H-NMR CDC £ s Ipp«J 

0.88(3H.d) . 1.21 ~1.35<23H.«) . 1.45(3H,d). 
1.68(2H,«) . 2.62 ~2.83(4H.») , 4.15<2H.q). 
(1H,«) , 7.33(2B,d) . 8.12(2H.d) , 8.31(2H.d). 
8.5B(2H.d) , 8.69(2H.s) 

I R K B r disk tea' 1 ) 
2950— 2800 . 1720 . 1700 , 1600 . 1570 . 
1430 . 1250 . 1110 , 860 , 790 . 740 



MS Elffi m/e 
616(0.2 . IP ) . 485(3) . 365(100) 



Cry 



I so 



&mw i e . 

4 - ( 5 - r V >' > ^ t" y S V - 2 - < ) 
-3?&*»-(S>- 4 - ( (2-> h + 
;u-2->f/i/) x r * * * * ** - ) 7 * - * 

X % TT As 

fZmW 1 1 © (n) TMHfc(S)-- 4 - fc K o* 
( 2 -> 2-* 

- 2 --<^) 4 - ( (2-> r 

* A JUtf ^ A* " 2 - ^ ** * ) Xr + S'***- 
ju) 4**1*. ffl^*4 

_ ( 5 _ y ij ^ .> ;i/ f i; s i? y - 2 - 4 ^ ) -3c 
£§^§$7 5 9%-Cfe-^fc. 



5 9 



6 0 



'H-NMR CDC H 3 8 (pp«) 

0.88(38. t> , 1.26 -1.35C23H.B) . 1.68(2H.«). 
2.67(211, t) , 2.97UH.») . 3.74(3h\s) * 4.47 
(2H.m) . 7. 34(211. d) . 8.11(2H,d). 8.31(2H.d). 
8.58(2H.d) , 8.69(28. s) 

I R K B r disk (cm" 1 ) 

29 0— 2800 . 1730 . 1600 . 1430 , 1250 . 
1080 , 870 . 750 

MS FABife m/e (tSfct&S) 
603(40 , MH * ) . 485(14) . 365(100) 

It 91 1«* 

Cry - Sc* .» S fc ^ Iso 

2S*feW 17. 

Hfifetf! 1 "CfSfc 5 - ( 4 - K -r *> ^ * * > 7 jc 

^ ) _ 2 - f »j •>* y * * * * & - W - 4 - (1 

- ( / t * £/ ij JU ^ A/ ) X h * > 1> A* # — ^ ) 
I T O (Indiun Tin Ox i de) H££1&f$£ LTBftttfc 
6 1 



U Vet, 2 0 0 ^sOi^j$ie^14AM#?>tLfc, 

11^04 1 8 . 

ISifcW 2 TM#fc 2 - ( 4 - is*** >*7 * 
^ ;p ) - 5 - e y ^ v i) ju ** y R - (R) - 4 - 
(1- (> K * *> * ^ # - ^ ) x 

L I TO(Indiu» Tin Oxide) Ul^tStS^ t/Tlfttt 
/i-b;H|C|«)4 otf^^^ttAU f&Ktm 

*«s^u. *oisfr?*^oi£^^r B i*^«)/c. 122 
^ ffl n a: 3«»«i»**it 

6 2 
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% i me>mz 

©Int.Cl. 5 

C 07 D 237/14 
237/24 
239/26 
239/28 
241/12 
241/24 

C 09 K 19/34 
19/54 



6529-4 C 
6529-4 C 
6529-4 C 
6529-4 C 
6529-4 C 
6529- 4 C 
6761 -4H 
6761-4H 



GBfctfcfe§S ©^1(1989) 1^26B@B*( J PXS^fSi ¥1-16634 

1(1989) 1^26B@B*( J PXSK&Jffi ¥1-16635 

1(1989) 2^15B@B*(J P)®&®. ¥1-35685 

1 (1989)2m7B@B*(J P)®*IJSI ¥1-37827 

®& m # & m. a m&mm&mwM.w>p&8TE 3#i*§- =mMtf&s& 

□ ^ ^(53^ia3TfrmEffitS6-10- 1 ^LW^X^SISrt 

&1- 93 ^|53!irJiraTljmE^6-10- 1 AW^X^SPI^I 
111 « ft m^ffl5P^rUPi^'5r£ 1-5-1 



©SI BJ§ 9 



is 

5*L 
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